The effect of external Magnetohydrodynamic (MHD) 
Introduction
The MHD flow of a viscous electrically conducting fluid through Convergent-Divergent Channels has remarkable assistance in developing the mathematical model of several industrial and biological systems. Various applications of this type of mathematical model are in understanding the flow of rivers and canals, and the blood flow in the human body. Meanwhile, practically the magnetic field has a significant effect in the fluid flow through Convergent-Divergent Channels. Jeffery and Hamel (1915-16) first studied the two-dimensional steady motion of a viscous fluid through Convergent-Divergent Channels which is called classical JefferyHamel flow in fluid dynamics. Fraenkel (1962) then investigated the laminar flow in symmetrical Channels with slightly curved walls. In his analysis the velocity field of the flow was obtained as a power series in small curvature parameter where the leading term is the Jeffery-Hamel solution. Sobey and Drazin (1986) studied some instabilities and bifurcations of two-dimensional Jeffery-Hamel flows using analytical, numerical and experimental methods. Banks et al. (1988) extended the analysis of perturbation theory of pitchfork bifurcation of the Jeffery-Hamel flows and used as a basis to investigate the spatial development of arbitrary small steady two-dimensional perturbations of Jeffery-Hamel flow both linearly and nonlinearly for nearly plane walls. They found that there is a strong communication between the disturbances up and downstream when the angle between the planes exceeds a critical value, which depends on the value of the Reynolds number. Moreover, the steady flow of a viscous incompressible fluid in a slightly asymmetrical channel was studied by Makinde (1997) . He expanded the solution into a Taylor series with respect to the Reynolds number and performed a bifurcation study using Drazin-Tourigny method (Khan et al., 2003) . Makinde (2006) investigated the Magnetohydrodynamic (MHD) flows in Convergent-Divergent Channels which was an extension of the classical Jeffery-Hamel flows to MHD. He interpreted that the effect of external magnetic field works as a parameter in solution of the MHD flows in Convergent-Divergent Channels. Therefore, a non-dimensional magnetic parameter Ha was involved with the flow Reynolds number and the Channel angular width. A Perturbation series of twenty-four terms in powers of parameters Re, ,  and Ha was obtained by Makinde (2006) and showed how the flows change and bifurcate as the flow parameters vary by using algebraic approximate method. Kayvan et al. (2007) analysed the applicability of magnetic fields for controlling hydrodynamic separation in Jeffrey-Hamel flows of viscoelastic fluids. Assuming a purely symmetrical radial flow, they obtained a thirdorder nonlinear ODE as the single equation governing the MHD flow of this particular fluid in flow through converging/diverging channels by similarity analysis. With three physical boundary conditions available, they used Chebyshev collocation-point method to solve this ODE numerically. The effect of magnetic field was found to be more striking in that it is predicted to force fluid elements near the wall to exceed centerline velocity in converging channels and to suppress separation in diverging channels. Interestingly, the effect of the magnetic field in delaying flow separation is predicted to become more pronounced the higher the fluid's elasticity.
However, a numerical investigation of the effect of arbitrary magnetic Reynolds number on steady flow of an incompressible conducting viscous liquid in convergent-divergent channels under MHD was presented in O.D. Makinde (2008) . He solved the non-linear 2D Navier-Stokes equations modeling the flow field using a perturbation technique applying the special type of Pade'-Hermite approximation method implemented numerically on MAPLE and a bifurcation study was also performed. The increasing values of magnetic Reynolds number cause a general decrease in the fluid velocity around the central region of the channel. The flow reversal control is also observed by increasing magnetic field intensity. The bifurcation study reveals the solution branches and turning points.
Our work illustrates the comparison with Makinde(2006) about the effect of magnetic field on two-dimensional, steady, nonlinear flow of a viscous incompressible conducting fluid in Convergent and Divergent Channels. The critical relationship among the flow parameters have not been studied yet, according to the author's best knowledge. The non-dimensional equation considering magnetic intensity is solved into a series solution in terms of similarity parameters with the help of perturbation theory and MAPLE. The series is then analyzed to show the convergence of critical values and the change in bifurcation graph for Re and  by the positive effect of Ha with the help of Approximation method (Khan, 2002 , Khan et al., 2003 and Rahman, 2004 . In our analysis, it is found that the results are more accurate and uniform in comparison with Makinde (2006) . The critical relationship among the parameters, an extension of Makinde (2006) , is also shown graphically.
Review of Pade-Hermite approximants
In 1893, Pade and Hermite introduced Pade-Hermite class. All the one variable approximants that were used or discussed throughout this paper belong to the Pade-Hermite class. In its most general form, this class is concerned with the simultaneous approximation of several independent series.
is a Pade-Hermite form of these series if
,..., , 1 0 may be independent series or different form of a unique series. We need to find the polynomials   i N P that satisfy the Equations (1) and (2). These polynomials are completely determined by their coefficients. So, the total number of unknowns in Equation (2) is
Expanding the left hand side of Equation (2) in powers of x and equating the first N equations of the system equal to zero, we get a system of linear homogeneous equations. To calculate the coefficients of the Pade-Hermite polynomials it require some sort of normalization, such as
It is important to emphasize that the only input required for the calculation of the Pade-Hermite polynomials are the first N coefficients of the series
. The equation (2.3) simply ensures that the coefficient matrix associated with the system is square. One way to construct the Pade-Hermite polynomials is to solve the system of linear equations by any standard method such as Gaussian elimination or Gauss-Jordan elimination. (2003) is a particular kind of algebraic approximants and Khan (2002) introduced High-order differential approximant as a special type of differential approximants. High-order partial differential approximants discussed in Rahman (2004) is a multivariable differential approximants. An algebraic programming language Maple available on www.maplesoft.com was used to compute the series coefficients of non-dimensional governing equation of the problem.
Drazin -Tourigney Approximants

Mathematical Formulation
The time-independent two-dimensional flow from a source or sink at the intersection between two rigid plane walls of a viscous incompressible conducting fluid in presence of an external homogeneous magnetic field ( The non-dimensional governing equation is then solved in a series solution by substituting the Eq. (9) 
Although the computational complexity increases rapidly, we managed to compute the first 75 terms for G in terms of single parameter for Ha =0,1,.........5 at Re = 20.
The first 75 terms for G in terms of single parameter Re for Ha = 4 at α = 0.1 is also computed. These series are then analyzed by differential and algebraic approximate methods to determine the critical values and bifurcation graphs of the channel angular width and flow Reynolds number for different values of magnetic parameter. The critical relationships among the parameters in the series are also shown graphically using partial differential approximate method.
Results and Discussion
The series in powers of α, Re and Ha in the following functional form proportional to the velocity of the flow along the centre line is considered for the investigation:
Applying the differential approximation method into the single series of  and the series (11), the convergence of the critical value C  with critical exponent c  for a wide range of magnetic parameter has been computed more significantly. The positive change in Re c with the increasing intensity of Ha is shown in Table 9 more accurately and significantly in comparison with Makinde (2006 There it is clearly seen that the positive effect of magnetic intensity changes the behaviour of the nondimensional flow parameter as a result the solution behaviour. Table 7 . Fig. 6 represents clearly that the Reynolds number Re increases slowly for increasing Ha The conjecture of the figure exactly supports the numerical solution in Table 9 .
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Conclusion
In this paper, we have used power series to study the critical behaviour of the time independent, twodimensional, laminar flow through Convergent-Divergent Channels in the presence of a magnetic field.  By exploiting various generalizations of the Hermite e Pad   approximations, we have obtained accurate numerical approximations of the critical parameters of the flow, which involves physically the instability of the problem.  Besides Makinde's (2006) result, our finding is the critical relationship among the parameters.
 Moreover, we provide a basis for guidance about new approximants idea for summing power series should be chosen for many problems in fluid mechanics and similar subjects. We elaborate this guidance here as reference.  The computing costs of finding the coefficients of a power series of this problem are higher than the costs of processing them by a summation method. So it behoves the user to exploit all the available information about the problem that gives rise to the series. By using High-order differential approximants we find more accurate result than those in Makinde (2006) . Rapid convergence of summation, when it takes place, has given great confidence that the error is in fact small and that the method of summation chosen not only given accurate numerical results, but also gives the asymptotic form of the singularity beyond reasonable doubt.
